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DETAILED ACTION 



Claim Rejections - 35 USC §103 
1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 



2. Claims 10-12, 14, 15, 18-20, 24, 25 and 27 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over US Patent No. 6,1 18,177 to Lischner et al. in view of US Patent No. 6,297,549 
to Hiyoshi, and further in view of US Patent No. 5,397,917 to Ommen et al. 

Regarding claim 10, Lischner et al. (figure 1) teach an apparatus comprising: 

an integrated circuit (130) having a top surface and a backside surface, the integrated 
circuit (130) mounted to the package substrate (120) with the top surface of the integrated circuit 
(130) facing the package substrate (120); and 

a heat spreader (140) mounted to the substrate core (120), a bottom surface of the heat 
spreader (140) thermally coupled to the backside surface of the integrated circuit (130). 

Lischner et al. differ from the claimed invention by not showing a package substrate 
having first portions and second portion, and a buildup layer being disposed on only the first 
portion of the substrate core. However, Hiyoshi (figures 2A-F) teaches a package substrate (31) 
including a thermally conductive substrate, having first portions (a portion of area having layers 
33 1 and 332) and second portion (a portion of area without having layers 33 1 and 332), and a 
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buildup layer (33 1 or 332) being disposed on only the first portion (a portion of area having 
layers 331 and 332) of the substrate core (31). Therefore, it would have been obvious to one 
having ordinary skill in the art at the time the invention was made to incorporate the teaching of 
Hiyoshi into the device taught by Lischner et al. because it provides connection between the 
semiconductor device and the external circuit. The combined device shows a package substrate 
including a thermally conductive substrate core, having first portion and second portion, and a 
buildup layer being disposed on only the first portion of the substrate core; and a heat spreader 
mounted to the second portion of the substrate core, a bottom surface of the heat spreader 
thermally coupled to the backside surface of the integrated circuit. 

Lischner et al. and Hiyoshi further differ from the claimed invention by not showing a 
package substrate including a plurality of conductive traces and vias formed therein 
interconnecting top and bottom surfaces of the package substrate. However, Ommen et al. 
(figure 1) teach a top side conductive traces (20) and the bottom side conductive traces (24) that 
are formed on substrate layer (18) (column 3, line 46 - column 4, line 8) and vias (19) formed 
therein interconnecting top (20) and bottom (24) conductive traces of the package substrate. 
Therefore, it would have been obvious to one having ordinary skill in the art at the time the 
invention was made to incorporate the teaching of Ommen et al. into the device taught by 
Lischner et al. and Hiyoshi because it provides connection between the chip and external device. 
The combined device shows a package substrate having top and bottom buildup layers including 
a plurality of conductive traces and vias formed therein interconnecting top and bottom surfaces 
of the buildup layer. 
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Regarding claim 11, Lischner et al. teach the heat spreader (140) is thermally coupled to a 
perimeter portion of the substrate core (120). 

Regarding claim 12, Lischner et al. teach the heat spreader (140) is soldered (143) to the 
substrate core (120). 

Regarding claim 14, the combined device shows the heat spreader (Lischner et al.; 140) is 
made of metal (Lischner et al.; column 2, lines 64-66). 

The combined device differs from the claimed invention by not showing the substrate core 
is made of metal. It would have been obvious to one having ordinary skill in the art at the time 
the invention was made for the substrate core is made of metal because it dissipates from the 
chip. 

Regarding claim 15, Lischner et al. teach a thermal interface material (142) disposed 
between the backside surface of the integrated circuit (130) and the bottom surface of the heat 
spreader (140) (column 2, lines 45-48). 

Regarding claim 18, Lischner et al. teach the integrated circuit (130) is mechanically and 
electrically coupled to the package substrate (120) by a plurality of solder bump interconnections 
(134). 

Regarding claim 19, Lischner et al. teach a printed circuit board (150), wherein the 
package substrate (120) is mounted on the printed circuit board (150). 

Regarding claim 20, Lischner et al. teach the package substrate (120) is mechanically and 
electrically coupled to the printed circuit board (150) by a plurality of solder bump 
interconnections (152). 

Regarding claim 24, Lischner et al. (figure 1) teach an apparatus comprising: 
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an integrated circuit (130) having a top surface and a backside surface, the integrated 
circuit (130) mounted to the package substrate (120) with the top surface of the integrated circuit 
(130) facing the package substrate (120); and 

a heat spreader (140) mounted to the substrate core (120), a bottom surface of the heat 
spreader (140) thermally coupled to the backside surface of the integrated circuit (130). 

Lischner et al. differ from the claimed invention by not showing a package substrate 
having first portions and second portion, and a buildup layer being disposed on only the first 
portion of the substrate core. However, Hiyoshi (figures 2A-F) teaches a package substrate (31) 
including a thermally conductive substrate, having first portions (a portion of area having layers 
331 and 332) and second portion (a portion of area without having layers 331 and 332), and a 
buildup layer (33 1 or 332) being disposed on only the first portion (a portion of area having 
layers 33 1 and 332) of the substrate core (31). Therefore, it would have been obvious to one 
having ordinary skill in the art at the time the invention was made to incorporate the teaching of 
Hiyoshi into the device taught by Lischner et al. because it provides connection between the 
semiconductor device and the external circuit. The combined device shows a package substrate 
including a thermally conductive substrate, having first portion and second portion, and a 
buildup layer being disposed on only the first portion of the substrate core; and a heat spreader 
mounted to the second portion of the substrate core, a bottom surface of the heat spreader 
thermally coupled to the backside surface of the integrated circuit. 

Lischner et al. and Hiyoshi further differ from the claimed invention by not showing a 
package substrate having top and bottom buildup layers including a plurality of conductive traces 
and vias formed therein interconnecting top and bottom surfaces of the package substrate. 
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However, Ommen et al. (figure 1) teach a top side conductive traces (20) and the bottom side 
conductive traces (24) that are formed on substrate layer (1 8) (column 3 5 line 46 - column 4, line 
8) and vias (19) formed therein interconnecting top (20) and bottom (24) conductive traces of the 
package substrate. Therefore, it would have been obvious to one having ordinary skill in the art 
at the time the invention was made to incorporate the teaching of Ommen et al. into the device 
taught by Lischner et al. and Hiyoshi because it provides connection between the chip and 
external device. The combined device shows a package substrate having top and bottom buildup 
layers including a plurality of conductive traces and vias formed therein interconnecting top and 
bottom surfaces of the package substrate. 

Regarding claim 25, Lischner et al. teach the heat spreader (140) is thermally coupled to a 
perimeter portion of the substrate core (120). 

Regarding claim 27, the combined device shows the heat spreader (Lischner et al.; 140) is 
made of metal (Lischner et al.; column 2, lines 64-66), and is electrically connected to the 
substrate core (120). 

3. Claims 13 and 28 are rejected under 35 U.S.C. 103(a) as being unpatentable over Lischner 
et al. and Hiyoshi in view of Ommen et al., and further in view of US Patent No. 5,866,943 to 
Mertol. 

Regarding claim 13, the disclosures of Lischner et al., Hiyoshi and Ommen et al. are 
discussed as applied to claims 10-12, 14, 15 and 18-20 above. 

The combined device shows the heat spreader (Lischner et al.; 140) is made of metal 
(Lischner et al.; column 2, lines 64-66). 
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The combined device differs from the claimed invention by not showing the substrate core 
is made of metal. It would have been obvious to one having ordinary skill in the art at the time 
the invention was made for the substrate core is made of metal because it dissipates from the 
chip. 

The combined device further differs from the claimed invention by not showing the 
substrate core and the heat spreader jointly forming an electrically conductive enclosure to shield 
the integrated circuit from electromagnetic interference. However, Mertol teaches the substrate 
and the head spreader, which are formed an electrically conductive enclosure to shield the 

■ 

integrated circuit from electromagnetic interference (column 7, lines 6-17). Therefore, it would 
have been obvious to one having ordinary skill in the art at the time the invention was made to 
incorporate the teaching of Mertol into the device taught by Lischner et al., Hiyoshi and Ommen 
et al. because it improves shielding of electromagnetic interference of the device. The combined 
device shows the substrate core and the heat spreader jointly forming an electrically conductive 
enclosure to shield the integrated circuit from electromagnetic interference. 

Regarding claim 28, the disclosures of Lischner et al., Hiyoshi and Ommen et al. are 
discussed as applied to claims 13, 24-25 and 27 above. 

4. Claims 16-17 are rejected under 35 U.S.C. 103(a) as being unpatentable over Lischner et 
al. and Hiyoshi in view of Ommen et al., and further in view of US Patent No. 6,229,204 to 
Hembree. 

The disclosures of Lischner et al., Hiyoshi and Ommen et al. are discussed as applied to 
claims 10-15, 18, 19 and 20 above. 
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Regarding claim 1 6, the combined device differs from the claimed invention by not 
showing a heat sink attached to a top surface of the heat spreader. However, Hembree teaches a 
heat sink (28) attached to a top surface of the heat spreader (30) (see figures 5 and 6). Therefore, 
it would have been obvious to one having ordinary skill in the art at the time the invention was 
made to incorporate a heat sink of Hembree into the device taught by Lischner et al., Hiyoshi and 
Ommen et al. since it is desirable to enhance heat dissipation. The combined device shows a 
heat sink attached to a top surface of the heat spreader. 

Regarding claim 1 7, the combined device differs from the claimed invention by not 
showing a fan attached to the heat sink. However, Hembree teaches a fan attached to the heat 
sink (column 4, lines 13-14). Therefore, it would have been obvious to one having ordinary skill 
in the art at the time the invention was made to incorporate a fan of Hembree into the device 
taught by Lischner et al., Hiyoshi and Ommen et al. since it is desirable to increase heat 
dissipation. The combined device shows a fan attached to the heat sink. 

5. Claim 21 is rejected under 35 U.S.C. 103(a) as being unpatentable over US Patent No. 
4,561,01 1 to Kohara et al. in view of US Patent No. 6,297,549 to Hiyoshi, and further in view of 
US Patent No. 5,397,917 to Ommen et al. 

Regarding claim 21, Kohara et al. (figure 5) teach an apparatus comprising: at least two 
integrated circuits (6) having top surfaces and backside surfaces, the integrated circuits (6) 
mounted on a first surface of the package substrate (7) with the top surfaces of the integrated 
circuits (6) facing the package substrate (7); and a heat spreader (16) thermally coupled to an 
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exposed portion of the substrate core (7), wherein a bottom surface of the heat spreader (16) is 
thermally connected to the backside surfaces of the integrated circuits (6). 

Kohara et al. differ from the claimed invention by not showing a package substrate having 
top and bottom surface buildup layers disposed on a thermally conductive substrate core. 
However, Hiyoshi (figures 2A-F) teaches a package substrate (31) having first portions (a 
portion of area having layers 331 and 332) and second portion (a portion of area without having 
layers 331 and 332), and a buildup layer (331 or 332) being disposed on only the first portion (a 
portion of area having layers 331 and 332) of the substrate core (31). Therefore, it would have 
been obvious to one having ordinary skill in the art at the time the invention was made to 
incorporate a package substrate having top and bottom surface buildup layers of Hiyoshi into the 
device taught Kohara et al. because it provides connection between the semiconductor device 
and the external circuit. The combined device shows at least two integrated circuit having a top 
surface and a backside surface, the integrated circuits mounted to the package substrate with the 
top surface of the integrated circuits facing the package substrate; and a heat spreader mounted to 
the second portion of the substrate core, a bottom surface of the heat spreader thermally coupled 
to the backside surface of the integrated circuit. 

Kohara et al. and Hiyoshi differ from the claimed invention by not showing a package 
substrate including a plurality of conductive traces and vias formed therein interconnecting top 
and bottom surfaces of the package substrate. However, Ommen et al. (figure 1) teach a top side 
conductive traces (20) and the bottom side conductive traces (24) that are formed on substrate 
layer (18) (column 3, line 46 - column 4, line 8) and vias (19) formed therein interconnecting top 
(20) and bottom (24) conductive traces of the package substrate. Therefore, it would have been 
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obvious to one having ordinary skill in the art at the time the invention was made to incorporate 
the teaching of Ommen et al. into the device taught by Lischner et al. and Hiyoshi because it 
provides connection between the chip and external device. The combined device shows a 
package substrate having top and bottom buildup layers including a plurality of conductive traces 
and vias formed therein interconnecting top and bottom surfaces of the buildup layer. 

6. Claim 22 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kohara et al. and 
Hiyoshi in view of Ommen et al., and further in view of US Patent No. 6,215,670 to Khandros. 

Regarding claim 22, the disclosures of Kohara et al., Hiyoshi and Ommen et al. are 
discussed as applied to claim 2 1 above. 

Kohara et al., Hiyoshi and Ommen et al. differ from the claimed invention by not showing 

one or more capacitors mounted on a top surface of the package substrate. However, Khandros 

< 

teaches one or more capacitors mounted on a top surface of the package substrate (column 12, 
lines 40-43; lines 48-50). Therefore, it would have been obvious to one having ordinary skill in 
the art at the time the invention was made to incorporate the capacitors of Khandros into the 
device taught by Kohara et al., Hiyoshi and Ommen et al., since it is desirable to improve 
electrical performance of semiconductor devices operating at high frequencies. 

7. Claim 23 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kohara et al. and 
Hiyoshi in view of Ommen et al., and further in view of US Patent No. 5,866,943 to Mertol. 

Regarding claim 23, the disclosures of Kohara et al., Hiyoshi and Ommen et al. are 
discussed as applied to claim 21 above. 
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The combined device differs from the claimed invention by not showing the substrate core 
is made of metal. It would have been obvious to one having ordinary skill in the art at the time 
the invention was made for the substrate core is made of metal because it dissipates from the 
chip. 

The combined device further differs from the claimed invention by not showing the 
substrate core and the heat spreader jointly forming an electrically conductive enclosure to shield 
the integrated circuit from electromagnetic interference. However, Mertol teaches the substrate 
and the head spreader, which are formed an electrically conductive enclosure to shield the 
integrated circuit from electromagnetic interference (column 7, lines 6-17). Therefore, it would 
have been obvious to one having ordinary skill in the art at the time the invention was made to 
incorporate the teaching of Mertol into the device taught by Lischner et al., Hiyoshi and Ommen 
et al. because it improves shielding of electromagnetic interference of the device. The combined 
device shows the heat spreader is made of metal, the substrate core and the heat spreader jointly 
forming an electrically conductive enclosure to shield the integrated circuit from electromagnetic 
interference. 

8. Claim 26 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lischner et al and 
Hiyoshi in view of Ommen et al., and further in view of US Patent No. 6,229,204 to Hembree. 

Regarding claim 26, the disclosures of Lischner et al., Hiyoshi and Ommen et al. are 
discussed as applied to claims 24-25 above. 

Lischner et al., Hiyoshi and Ommen et al. differ from the claimed invention by not 
showing a heat sink attached to a top surface of the heat spreader. However, Hembree teaches a 
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heat sink (28) attached to a top surface of the heat spreader (30) (see figures 5 and 6). Therefore, 
it would have been obvious to one having ordinary skill in the art at the time the invention was 
made to incorporate a heat sink of Hembree into the device taught by Lischner et al., Hiyoshi and 
Ommen et al. since it is desirable to enhance heat dissipation. The combined device shows a 
heat sink attached to a top surface of the heat spreader. 



Response to Arguments 

Applicant's arguments with respect to claim 1 3 have been considered but are moot in 
view of the new ground(s) of rejection. 

Applicant's arguments filed 08/12/04 have been fully considered but they are not 
persuasive. 

It is argued, in page 7 of the remarks, that Lischner et al., Hiyoshi and Ommen et al. do 
not teach or suggest the claimed limitations of claim 10. This argument is not convincing 
because the combined device (Lischner et al., Hiyoshi and Ommen et al.) shows the claimed 
limitations of claim 10 for the reasons that are discussed above. 

It is argued, in page 1 1 of the remarks, that Lischner et al., Hiyoshi and Ommen et al. do 
not teach or suggest the claimed limitations of claims 1 1, 12, 14, 15 and 18-20. This argument is 
not convincing because the combined device (Lischner et al., Hiyoshi and Ommen et al.) shows 
the claimed limitations of claim 1 as above. Therefore, the combined device (Lischner et al., 
Hiyoshi and Ommen et al.) shows the claimed limitations of claims 11, 12, 14, 15 and 18-20 for 
the reasons that are discussed above. 
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It is argued, in page 1 1 of the remarks, that Lischner et al., Hiyoshi, Ommen et al. and 
Hembree do not teach or suggest the claimed limitations of claims 16 and 17. This argument is 
not convincing because the combined device (Lischner et al., Hiyoshi and Ommen et al.) shows 
the claimed limitations of claim 1 as above. Therefore, the combined device (Lischner et al, 
Hiyoshi, Ommen et al. and Hembree) shows the claimed limitations of claims 16 and 17 for the 
reasons that are discussed above. 

It is argued, in page 12 of the remarks, that Kohara et al., Hiyoshi and Ommen et al. do 
not teach or suggest the claimed limitations of claim 21 . This argument is not convincing 
because the combined device (Kohara et al., Hiyoshi and Ommen et al.) shows the claimed 
limitations of claim 21 for the reasons that are discussed above. 

It is argued, in page 14 of the remarks, that Kohara et al., Hiyoshi, Ommen et al. and 
Khandros do not teach or suggest the claimed limitations of claim 22. This argument is not 
convincing because the combined device (Kohara et al., Hiyoshi and Ommen et al.) shows the 
claimed limitations of claim 21 as above. Therefore, the combined device (Kohara et al., 
Hiyoshi, Ommen et al. and Khandros) shows the claimed limitations of claim 22 for the reason 
that is discussed above. 

It is argued, in page 14 of the remarks, that Kohara et al., Hiyoshi, Ommen et al. and 
Mertol do not teach or suggest the claimed limitations of claim 23. This argument is not 
convincing because the combined device (Kohara et al., Hiyoshi and Ommen et al.) shows the 
claimed limitations of claim 21 as above. Therefore, the combined device (Kohara et al., 
Hiyoshi, Ommen et al. and Mertol) shows the claimed limitations of claim 23 for the reason that 
is discussed above. 



Application/Control Number: 10/03 8 5 806 Page 14 

Art Unit: 2811 

It is argued, in page 14 of the remarks, that Lischner et al., Hiyoshi and Ommen et al. do 
not teach or suggest the claimed limitations of claims 24-25. This argument is not convincing 
because the combined device (Lischner et al., Hiyoshi and Ommen et al.) shows the claimed 
limitations of claims 24-25 for the reasons that are discussed above. 

It is argued, in page 16 of the remarks, that Lischner et al., Hiyoshi, Ommen et al. and 
Hembree do not teach or suggest the claimed limitations of claim 26. This argument is not 
convincing because the combined device (Lischner et al., Hiyoshi and Ommen et al.) shows the 
claimed limitations of claims 24-25 as above. Therefore, the combined device (Lischner et al., 
Hiyoshi, Ommen et al. and Hembree) shows the claimed limitations of claim 26 for the reason 
that is discussed above. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Quang D Vu whose telephone number is 571-272-1667. The 
examiner can normally be reached on Monday-Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Lee can be reached on 571-272-1732. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



qv 

September 1,2004 




Sara C&m 
Primary Emmimt 



